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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of ; 

Vincent J. MCGAHAY et al. : Art Unit: 2823 

Serial No,: 09/879,530 : Examiner: J. Maldonado 

Filed: Herewith : Atty Docket: 20136/00344 

Titled: METHOD FOR IMPROVING 
ADHESIVE TO COPPER: 

Commissioner for Patents 
P,0. Box 1450 
Alexandria, VA 22313-1450 

DECLARATION UNDER 37 CF.R. 1,131 

Vincent J. McGahay, Thomas H, Ivers, Joyce C Liu and Henry A. Nye III declare 
ihat they are the coinventors of the subject matter which is claimed in U.S. Application 
Serial No. 09/849,530, which was filed in the United States Patent and Trademark Office 
on May 7, 2001, which in turn, is a Divisional application of Serial No. 09/231,615, filed 
in the United States Pateni and Trademark Office on January 14, 1 999; and that the 
inventions disclosed and claimed were conceived by us and were reduced to practice to 
by us and/or under our direction and/or supervision prior to Januaty 4, 1 999, which is 
prior to the filing date of U.S. Patent Application Serial No. 09/225,063. that matured 
into U.S. Patent 6 P 143,657, and further states as follows: 

Prior to January 4, 1999, inventions disclosed and claimed in the above U.S. 
Patent application were conceived by us and/or in the United States and were reduced to 
practice in the United Stares by us and/or under our direction and/or supervision. 

Especially, a semiconductor structure was fabricated by providing a germanium- 
containing layer of at least one member selected from the group consisting of copper 
gemnamde, germanium oxide, germanium nitride and combinations thereof onto at least 
one surface of a copper member; and providing a layer of a material that is poorly 
adherent to copper on the germanium-containing layer* 
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This is Anther evidenced by Exhibit A (attached herein) which is a true copy with 
dates being redacted, of IBM Invention Disclosure FJ898-0100; Exhibit B {attached 
hereto) which is a true copy with dates being redacted of an internal paper disclosure; 
Exhibt C (attached hereto) which is a true copy with dales being redacted of Progress 
Report 2Q98; and Exhibit D (attached hereto) which is a mic copy of dates being 
redacted, of Status report: 12T12E85L1, 02. All of the dates thai had been redacted from 
the above Exhibits are prior to January 4* 1 999. 

The undersigned further declares that all statements made herein of our own 
knowledge axe true, and that all statements made on information and belief are believed 
to be true; and further thai these statements were made with the knowledge that willful, 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under §1001 of Title IS of the United Stales Code and that such willful false statements 
may j eopardize the validity of the appl ication or any patent issuing thereon. 



Date; 

Date; 

Date: 
Date: 
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•B»d ( Q r Improving Stoffl io Cu adh**lon by coiWgermanfde formnllon 



fl IBM ConfJdenlfal invet^hp Disclosure FI898-0100 

gormanfde formai'ton 



Page 1 



e of Invomlon ^ftart A Descriptive) ~ — — , 

tihod for improving S»3N4 to Cu adhesion by copper gcrm anide formation 
:Iosure No. 1 '~ ' 



1898-0100 



irr| Attorney 
P, ABATE 



Function*/ Manager 
B. DAVARI 



J Receiving Dale 



^valuator 
J. RYAN 



EM] 



Inventor 

gahay, Vincent J 
*Code I Electronic Address 

8 * I MCOAHAY At IBMUSM08 



Receiving Time 
21:54:36 



Evaluation Area 
81 



Emp.Sorlaf T Dlv7Dept. 
291 355 |29/EKXA 
Manager's Name 
R. Goldbhm 



Location I Tel.Number 

EAST PISHKILL 1 532-2055 
Manager's Electronic Address 
RDG at JBMUSMOJ 



s, Henry A 



Inventor 



a Cods 
81 



Electronic Address 
NYBHA at IBMUSM01 



Emp.Serlal 
480061 



Divj'Dept. 
29/EKXA 



Manager's Name 
R. Goldblali 



Blda* or 2Jp 

Z/G40 



Location 
EAST FISIIKILL 



Manager's Electronic Address 
RPG aUlBMUSMQl 



Tel.Number 
534-0989 



a, Thomas H 



Inventor 



9 Code 
48 



Electronic Address 
IVERST at IBMUSMQI 



Emp.Soriai 
07644J 



Div./Dept. 

29/28QA 

Manager's Name 
A. SckiguchS 



BIdg, or Zip 



Location 
EAST P1SHK1LL 



Tei.Number 
532-2231 



Manager's Electronic Address 
SCKIOUCH at JBMUSMI 1 



1J0 1- Critical Dates Information 
lie invention workable; 


10/00/97 


cd or Planned for product; 


N " " 


If so, Product Name? 




Release? 




Announce Date? 




Mjc Demonstration or U«e: 


N 


If so, When? * • 




Where? " ~ 




closed to Non-IBMera: 


N 


If so, When? 




Where? 




CDA in place? 




: in Manufacturing: 


N 


If so, When? 




Where? 

Product Name? 









EXHIBIT A 
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roblem 



S."mct 1S nilStl a eS barriCT forcorpcr-ba^l interconnections in intoned 

lamination, cspedaSy Snd^coSn^ mecScS ?£3f . thc , n.tridc-to-copper interface i s susceptible t 

lamination include cLrrucal-mecbS^^ ^Snjlj"? ™ ch ™<*\ can J ead to 

d removal of chips after burn-in from theTA^ary SachXlSlc P & " PU " S ° Ch " U-od SUbS,rate rew °' k ' 

Dluti n 

SSSSi ft coppS^^ [ 0ttntt,i0n °f-r r Eerma " ide * tha copper 

-tod temperature ffiiSXfK ^ST^i.'SS (GeH«) flows over .he w«K 

!-lO- 

: Forma- 



aluation Questions 



his pr blem has been solved before, how was II solved? 

^^c^^^tS^JSS ^ f ° f P Il4 > 01 C,CValcd tonpo-we over a wafer 

ThTK^^ to ciiminatc nitride,o-co P per 

y Is your solution better? 

SSE^ " use ««*-PUbhr large increase in resistance of copper 

mm upon exposure to 'o%%n. Spper o^K^S Stt £* " tm ^* «W» «d *> suffer resistivity 

copper suicide and is sutif with regarfto™ Src to air beC " orlccJ ,0 have a muc, » '»wer resistivity 

"ferrr^^ 

orthographic and reactive loKS^oSS tf atojJS? " ^ f ° 1,OWcd by conventional 

» outsld of IBM (competitors) would want to use your solution? 

semiconductor manufacturer employing copper interconnects would be interested in this solution. 

' could IBM discover that compelllors were using your solution? 

>f copper germanide could detected by destruction analysis of competitor's products. 
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IBM Mfcrng fe^QniHQ . 

■ ~ ■ Logic BFny 

^^^^ 
Problem: V " McGahay ' H ' N * e < T - '^s, J. Liu 

' " Si^^ bamer « ^ over every ,eve, of C u 

- improvement in the fundamenteiv nSn St*? > Shear 

"ofa'eC 0rmi ' y a " d fcn-Bon h a8 been 

- res 's'h% Of C*SI 1, high (55 HQ om w. -i2 (br Cu) 

- seledlve «k*Mk>A of copper ^ been pa(entecf fcy 

Solution: 

- advantages of copper germanide ' • 

m *%£^ repr ° dUCibte ™n compared to si ,ic f de 

" a^H™! l0 ™ resisitfv «y ^ Cu 3 Ge (-5.5 un cm at RTl 

pebble Cm d,ffu S ,on bamer (Aboe.fo.oh et al., Phys Rev. B 44 (1991, 

the resisiM^eaoe " a<te ' maybe ab,e ,0 ,ote ^e 

- possible remedies 

' Nation of thin Cu 3 Ge to bind Ge into Ge0 2 

\?fj 2 1 Ct f as an ox, ' dali °n barrierfor Cu v 

- c«.%aii^ Phys - 77 (1995 > ^ 



FVHIBIT B vTnrAnr m^^kI. 
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Logic B<= ni 



Exampl Erub diment: 



2 If^r^ 9 S Sfn9 I e or * ual da ™scene processing on a wafer 

3 E^ose w^fer to an^™*™ 3 ™«™olX%r of Cu a Ge 
4.' S£S ° X,d,2m9 env 'ronment to coven Ge in CUoGe to GeO, 3 




SON4 



S102 or other n_D 



Vincent McGahav 
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per if i-K ion tfjtftf-ti^ K-l* fcWb 8576 TO 912022936229 P. 02 



|... f ! <# r .. Vinoem McGanay 

12:44 PM 



To: Cftaries Davis/Fi6hkill/IBM@IBIVIUS 
cot 

From: Vinoem McGahay/FishWll/lBM @ IBMUS 

Subject: 'IBM Confidential: 2Q98 Progress Report 



C4: 



2Q98 Progress Report 
BEOL Insulators: 

. qualification of Novellus Sequel Hex 408 as backup for 447 is complete for Ml - M4 
(30% 7S wlp, 40% 8S wlp); qualification of remaining levels is in progress 

- Lonestar DD2 open/short hardware was built and delivered lor 7S T2 package qual 
• Lonestar D02 MQ-VQ-LM-TV-TD-FV, Sirocco LM-TV-TD-FV, and Opera 

MS-Vfr-LM-TV-TD-TV hardware was built and delivered for 7S Tl closure plan 

- set up of selective copper germanide capability for potential improvement of nitride 
adhesion on Hex 447 is in progress r 

Wirebond: 

- Sirius LM (1 lot) and MT (2 lots) hardware was buM for 6. Walker for electroless bond 
pad development 

CMOS9S: 

- Silk was chosen as upfront insulator for CMOS9S by low K taskforce 

- performance and cost-of-ownership comparison of several different integration 
schemes for copper/low K was completed 

- the low K integration team was organized for JnvesiigatJon of alternative integration 
options as well as continued investigation of dual damascene options 

• single damascene etchback scheme was chosen as a learning vehicle for 
alternative integration since rt has several process steps which are common 
to the other alternatives considered 

- hardware has been released for alternative integration builds 

- single damasscene etchback mechanical build completed through M2 test 

• dual damascene etchback build at M1/V1 Sllkgapflll 

• through resist plate-up build at M1 ARC etch 

- several dual damascene integration schemes are under consideration (standard, 
second hardmask, buried patterned hardmask, bilayer hardmask); an effort to 
concentrate on standard dual damascene and reduce resource expenditure on 
alternatives is underway 

- degradation of Silk electrical properties under biasAemperature stress 
°DJr,° s f truct ^ r *s which appears to be due to film defects was discovered; 
additional characterization is in progress 

. two lots (3 wafers each) with TEOS and nitride caps, respectively, of Cygnus M1-TV-TD 

I re . wer l dellVered <° reliability engineering for investigation of Silk dielectric 
reliability in patterned copper structured 



i EXHIBIT C 
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cc: 

From: Catherine Sa&a/FlshkiMBM <& IBMUS 

Subject: Status: laT^EdSH^ _ 
(4 wafer CuGe split) 



Guys, 



The history of the lot's names is given below in case il is needed for future reference. 



Original Lot Name 



BTV Lot Name 



Current A$TC Lot Name 



12T12E85L1.02 



XBT310004P f 01 



12T12E99L1, 01 



4 Wafers 



4 Wafers 



6 Wafers (4 patterned + 2 
Polyimide montiprs) 



Cathy 

Basa @ us .ibm.com 



IBM Microelectronics Division, 
East FishMli, NY 



(974) 892-9831 



EXHIBIT D 
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